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(57) Abstract: It is intended to provide a novel glucose and/or fructose transporter relating to renal diabetes, its gene, mutants 
thereof and utilization of the same. The above-described glucose and/or fructose transporter and its gene are a glucose and/or fructose 
transporter and its gene relating to renal diabetes and the protein and the gene respectively comprise a novel protein which is highly 
expressed in the kidney and largely contributes to the glucose reabsorption in the kidney and its gene. Moreover, mutants of the 
protein and the gene as described above and an antibody binding specifically to the protein are included. 
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Furthermore, a nonhuman model animal lacking the above-described gene on chromosome, a method of screening a preventive/a 
remedy for renal diabetes, a method of diagnosing a glucose and/or fiuctose transporter function or a renal disease by using the gene 
or the antibody as described above, and a method of controlling the transporter function of tissue cells by transferring the above gene 
into the tissue cells are included. 
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10 fS^f 

t<D5kmmm(Dm 20%, ip^^nomL ( 1 0 2 0 0 d 
foT°mmt£nmm£t£%tf, ^e© 9 9 %\zmmw-en$tw.tsn* nr><D 

15 1. 5~2Lj9*1 00glt^:§ ( »J»tt»IB¥teT * * ^ 7 D > t * 

©MM • ^l:R4lt^S. fate, i&tt&jn«$j||j&-r£Jiiift : ?tttf 
20 tt««T»it©»Bfc«k D«15»*t^:*Vifc?b, jH^4»©7K^m^K© 

*fc»*Wfc*»fcttoTV>* (flfflK* Vol.43, No. 3, p P 29-34, 
2001, /^JUI* Vol.42, No. 4, ppl 1 3-120, 2000) o 
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3 (BIO Clinica.il, 22-25, 1 996, £#cd^, 5 o, 268-273, 1 999) «, 

^©jief©^D-z>^i > mm • lifftf^fKiiL, 

&^T, ift«#T?m*^&fT HMStlTlfa.^'s 

15 t|g||(Dia}(CS4lT^5 (ftm 2002-17198 0-Sf&*R). » 

20 tlT^Z (BIO Clinica, 1 1, 22-25, 1996, 50, 268-273, 

1999) 0 

1 # )V n — * y ? > - & ( facilitated glucose 

transporter: GLUT) <h «fc fcfft £ *> © T, iSg|^^o^n-xlI 

f«li$6l:80©7<V7t-A*i#ftU ^115 5 0, 0 0 0 © 
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1 2 IUJgmiIg!^>/^ftT&£ (Annu. Rev. Physiol. 55, 591-608, 
1993, TIBS 23, 476-481, 1998, 2002-218981 ^&$g) 0 

5 NaV^3-^h7>7^-^ (Na + -glucose cot ranspor ter : SG 
LT) T? , Na<t>t^t5^it^Jl/3>-^$j|g^@et:f So 
T^jH-r^^KMitSfrT^ D > ^11*17 5, 0 0 00 1 40111 

>/t^K«/jNjlI tWli©ffl^ (lumen) #J{c® L^±^MI^O]I 
10 MJIfflflSl^ (apical membrane) £l£ftb, ^ffl|gf*3^0D N a + <£>fl;^UL^ 

£froT^3 (Physiol. Rev. 74, 993-1026, 1994, Am. J. Physiol. 276, 
(5 Pt 1), G1251-1259, 1999, #H 2002-218981 ^&$g) 0 S 

15 M (baso-lateral membrane) l:#ftt§GLUT- 2 tN a + -K + ^ 

H§¥Li!<£> S GL Tte, ioTlC, SGLT-liSGL 

T - 2 ©-^<5D^-f ^Hiri$ta§ 0 SGLT-ltt, »l#^&fcD 

20 mm&*&iE>, 'bMtwm-emmLT^z. sglt-2bh 

ifli<z>N aM ^>£tii§b, ^;u^-x^M-r^^fntt« 

#*> /M»-eo»3Ktt*SB$nT^^Vi. 35 fc, SGLT-liSGLT 
- 2 S«j3r-CtftflgL-TV> 5. ^^^T^4»^^ff V1t>f)V 

25 ^©^<5&t, *Ti£fe^J|fflW©S GLT- 2TSf®iK$n, 

HfcjS&m«H«© S GL T - 1 T^^tff !ftJK$njliL»*^BI$ns. 
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£©<fc5fc:, III;li^3-Xh7>X^-^SGLT lS^SG 
5 ^^©fSMiHgte, £ne> 2 jg!lg© h 7 Cck^Tl^$ 

10 GTST) ttIgAT«^3 5 0mgT35§;5i, utl^StCfi^i 

otiEfTSS ^18JK, PP 1 0 5 9 - 1 0 6 0, i£ 

20 m*, 1 9 9 8^, 4^iA *2JK. P P 6 7 3, jf€^<ffc;^|w|A, 
1 9 9 0 $0. 

n fc ^ ;p n - x © m Iffl « ± & ffil m l*J ^ © I? © iR & 8 £ & ft V X V £ # 

25 £nTv>3K£D© 2 aii© h 5 sp-^, sgltisi/s 
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GLT 1 GLT 2flte^£**l#*©5feai0 h > Xtf - * »fe 

H^>X^-^»^^s GLT 1 ROCS 

Xl-^NaGLT lj £ifr£Lfco HIC, fc»bfc*MI, *ftH<DN 
a GLT 1 fit, N a. + ^mUy )V^7 h-X h 7 > X # - * ft fig § ^ f 

NaGLT l&)^*OjtfiTF©^S#:, R # -XRtf/x « 7 
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E?l*6ft«Cit»iit*DNA (11*51 1) f*2fcJi|l IBSc© 
DNAiXhiJ>yi> Nfc&#TTA-f y U ^XL, /So^Pn- 

3-Ht§ut^§fi:t5DNA (11**2)*. ^T©(a)X«(b) 
.C#UWH*3-|«t*DNA ; ( a ) |H^J^CD@3^J#^ 2 ft 
575;KS2^^53j?iM^ T*(b)fi*l£0£ai#-9 2 £^£ft 

U^y^K (lf#JS4) *, BB3fl*©E*J#*2 fcjR3ft*73/*B 
aite&HT, If l/<tt»i®7$y»m, gif b< «#in$ft 
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\ t *ftmT%mwm.mmi&<Dmmi£ m^mi 2) sr^isi 0 ~ 1 
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^Jgi 5x«i 6 fam©« : ^*5^^^;un-xs.rjc/ / x«7;i/^ b-x 

X h^>X#~^afi^lfffflyp-^ (fir^l 8) »^^1~3 
©^ftl^|Bi©DNA©/>^< it) i t 

T-f ^D71/^fX«DNAfy7° (H^l 9) ^S&3 0 

z$/y.uy)v? h-x h ^ >x^-^mmmmmmm(m^m 2 0)^, 
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io b-x h 7>z#-?wim<D&mjjm (1^23) 

t. h =7 mm<D^m^m (m&m2 4) ^, h^ji2 1-24 

2 5) »J^m^^J^{C, If ^ 1 ^ 3 ©<^-f tlfrfBtfeCDDN A£# 

)V$ h-x b^>X7j^-^ti^©iiip77^ («^JS2 6) mwmm 

*liig<Z>iif0;£*ic (8*^2 7) «I#imMMJ}a(C^^^>W^JS 1 IB 



9 
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mmjjtik cm&m2 9) ^e>&s 0 

*f£m<DmMm\Z&^T, A(i^B^®NaGLT10l 
mm&\RZ£T=i y ^gB?!l£, B te^fgBJON aGLTl©7> 7 ^@3?iJ 
O/WHDAy-^D-yh ( % * ft # #r ) £^lTElT&<5 0 

•§ N a G L T 1 mRNA©/-lf >^n^ h^S,Bli*»W075; 
MfflflSJC^^SN aGLTl mRNA^P C RCJ; DitHLfc^ t§ 

^3@(t *3IW0*;«0!lfc*SW--5, *»«ONaGLTl, SGL 
Tl, SGLT2R^GAPDH©mRNA^PCRI:j;DtaiU 1 * 

RT - P CR§ff^fct)©^^nit. 

^4in« > *&m<Dmtemz&v}z* #38 WON a GL T 1 , SGL 

T 1 Rtf S GL T 2 mRNAO^H^iJ 7J^-f AP CRI; ioT 

jg 5 *%w<Dmmm\z&n z> * *$%w<dn a g l t i hirna 

^ftt«in[ 14 C] ffi MeG 1 c#»»i a Me G 1 c g#0D& 
B UAGF—f&mtoit Hill y h CU[ 14 C]«M 
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e g i c wmxtrnteH-N a + -t *>mm<Dik&mm&, Di$C<Dir~- 
MfeRzf7kmAwmMmiz&v § , [ i4 c] aue g i c#sft»-rs# 

"jpftil^R^ffllJBciDfcfett* N a G L T 1 ^ >/1 ^ SC ©IBIS ft ^£ § > 

^9@(t *^BJ©mg^J»C^tt^N a G L T 1 WtSHEK 2 
10 9 Sffl^fciS?;^ b-X©lfc&#.{COUT, (A) te, $S^#:£^r 
tfefc 1 5 37tT-f>*a^->a>bfcHEK2 
9 3 mmizn^T. (B)ttNaGLTl cDNATh7>X7i^ 
HUfcHEK293i|«ji&fc < J;M 14 C]:7;U* h-*©Jft&*te^> lr*T» 

h-XO^jA^-fcot/iT, (A) te, T > n b—frRZfH E P E S IzMM 
b&«/Mfcfc ,T>n h-;i/RtfHE PES ^^-^SKjg^^i t 

&m & MMT £ it tb (DMB: VMM 
©ft*) 

1 1 
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-Xh7>X)jt-^NaGLTl cDNAIt SB^J^ (D@H^J#^ 1 (C^ 

Site, I2^J^©IH^J#^ 2 tc^^n^T^ y^iB^ij^s^^^ij^y^ 

pftzuzo *5£wiz&^Tm%z titcffimm.fc'f-T* $> % t? jv n - 

h-7h7>X^-^NaGLTl©cDNAIi, 2, 
17 3 <£>i&«*ffr X) , ^©SmU^ (lll~ 1 5 6 2 S@)l:(t 

t i Mfc&mtirom^fr i i lammiiM©^^ >a°^kt& 

7>X*-^NaGLTllt WMlZte ^XM fi^t" Z> >f)Vn -X&O? 

^-Z%.Z$/Xte?;Vt7 h-Xf^X^-^NaGLTl ©fggiMte, 
gEftKO^l/H-X h7>X#-^SGLTltSGLT2iDt)il< 1 

wvkMfcmvmm & z nx ^ zwmx <d ? n ~ x (Dfti&tR\z±m 

25 t§#'J^^H§3-Ft§DNA@E^J, ^©(a)Xte(b)© 

1 2 
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(b)@3^J^(D@2^ll## 2 fcl^Sns 7 $ J Wt&miZ&^T. 1 < 

10 -f yuy-T-if-S/a >, W1XSSC, 0. l%OSDS$^tfii 
4 2 < CT©^#-M3a^^tf§^i:^- C ! ^ > 6 stTO/W^U 
^i£— >a>, SrJfO. 1XSSC, 0. l%0SDSmiW 

So 

1 3 
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U^:7^ HtOttKiftfrRjCteJ: 0, #38 Hi ate 

K**©ft«*IBIII6©*#«£:LTtt» k h jfciE WH©^«fe^MJia*H 
EK2 9 3 5$tf§ui^l?t5 0 *»§fl©iteHPfc#AT 

LLC-PK,, -I^WIKlilJfei&IHlIS MDCK, 7^P^X*5 
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*55M^*ViT, t h»«Hlfi^5^ >^Lf:N a G 1 T 1 Of 

Site^tt, M&SI5^J©X>^ir>Xit£fflv>3££};:c];D, &$r£§ 
X*n-X*£bT, Mi«fS0^1/3-XSO;/Xtt7J^ b-X 

-7W/xtt7j^ h-x h7>xtf-?mm<D&mmt it, r# 

Ifc,**li©DNAfe,'>a:< <h 1> 1 ^J^±TAW7±!:i^bT, 
KWDNAf>;yt(t ^3-XR^/Xtt7;^ h-X hr/> 

RT-pcR^;-if>7*o.yf^ 'Atnontm^owmm 

3 ¥ )V 3 - XRtf/ 'JL\*7 )V if h-7h7>X^^NaGLTl© 

(*^BJ©jte^^fflVife^;i/a-xS:tK/x«7;P^ h-x h ^>x 
MBSic^^S^^n-XRtX/XJa^^^ h-X h^>x^-^^fg© 
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±>xM<DmAiz&%*%BAmte?<D%mmmiz&-?Tfto z\t&~e% 

#7i^h75>^i, DOTAP^l, Tfxltl, U#V-ARtf 
R^/Xtt7;i/^ h7>X^-^N a GLT 1 M.fc^mm&m& 
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^LfctrJ^t b»t>CDfeM2f&£, NaGLT 1 ite^fllfBatJfe 
6 # _h T m b T £7 7. £ 09 (C £ -d X $£ W 1 2> . 

N a GL T 1 *fi**tB#»fi*±T*ab&Ttf 
5 jg^^Hv^T. (-/-) 

hitfe^-f U-«fc 0»Sttfcite^0ftf"£/Btr>T, N a GL T 1 
Kfi^SX* U- = >^U X^'J-->^tlfcNaGLTl jt£^F 

^®7-*-IgftfiL, ^CftDT, 5'«ffli:y7f'J7 
10 h + '»A77^^>h (DT-A) Ifi^fM^j^X-i/^^XC!) 
^S.i?>*3— if (HS V - t k) Jt^^^©3t^^&#AbT^-y 

15 -gal tC cfc3^-fe&3 VifctG 4 1 8 J ^»^>>'^ D tf )V (GANC) 

x (-/-) fit, ^^s^t^MlY-) 

25 XJCN aGLT 1 jtgf ^}8LT^5*>£5^*«Bt5^t bT 

1 7 
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»4a*kb»*»»/XI4N a G L T 1 jt«?*tt^<fiflc±T^» 

«T*21i:#«FSL<, »4a*bh»*tLTtt, J:|2N a GL T 1 

^«*3&«*ft#±T^»Ufc#t Mr«tt,X«t(Proc. Natl. Acad. Sci. 

USA 97, 6132-6137, 2000) IE itfc © # & 3£ f c <fc 0 T^M"T -5 

NaGLT ljt^^^fg^jtMi, *n & © ftlft©»£3lfcju fi-fcl^ 

1 8 
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^BJjt^^(D#A^fei ITS, h^X^x^va >^^<D^^0CD» 

? > ? mm<Dmm\z& r> s n&mmmm\z%>wzm.fc^-mm<D^ 
immmi 

D N A 9 n — ~ 

u©^RNA^f,t'J^dTt;VD-7 (StratageneftSii) 
T*UA+RNA (m R N A ) ^WMLfc. SSlfcmRNAIt cD 
NA7^f^7'J-^^ h (St rat agene*fc§Sl) SI^T 7 yMcD 

1 9 
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{3 1, 0 0 0 ffit, ^^7^-7°^^^ - (T37^^ 7 _ . 

5'- AATTAACCCTCACTAAAGGG -3') £JBViT>"- ^X>X£frofco &*5, 
N a G L T 1 ©iSy-^x>7CD^T«, TfB©^ 1 fcBBm©££ 
5 ^7^7- (E^J^©iB^J##3-l 2) *mmh (Proligo tfcte<& 
Jfcft*), RISA-384 (Sfttl) feffll^fc^x — >^-5* — ^—jfcfc «fc 
0#tt*frV>, GENETYX-MAC Version 10 (SOFTWARE DEVELOPMENT *h«L 
*#) &ffl^TE?m£fls/£b&. £BR©*>--*x>;Ua, RISA-384 v 

0 

(* 1 ) 



ttag9](S'-»3') NaGLTHCfeB-gffig 











T3-1 


TCGGAAATGGAGTTCCGTGG 


105-124 


3 


T3-2 


AGCTGCCTTACTGACTGCCATG 


494-515 


4 


T3-3 


TACGTATTCTCCTTCGCCACC 


996-1016 


5 


T3^l 


TGTGTAACATTGGCAGCCTGG 


1144-1164 


6 


T3-5 


TAACCCATAGCTGAGGTCTC 


1699-1718 


7 


U/t- 






T7-1 


CAGATAGTTGTGAGCCACCATGTG 


2095-2072 


8 


T7-2 


GAGTTGCTTAGAGACCTCAGC 


1728-1708 


9 


T7-3 


AGGTGGTGTACTGCTCAATCC 


1293-1273 


10 


T7-4 


TCTGAGGCGGCTTCAAAGGATC 


757-737 


11 
12 


T7-5 


AAAAGCACCCCACCAACCACAG 


409-388 



1&?>nfcM.m^mmmmiZ'D\,*T, GanBank> EMBU DDBJ SlU PDB © 

15 &^~?^-xiz&mznT^%mfc^mm£ommvkm$r & blast k 

«kOff^R»Wt*tt»fc»W-&. *»j|^i|?)2 0 0 i« > m R N A 
£ mCap RNA Capping ki t (Stratagene %tM) > tT hn^^L, 

f^WffittttOo-^^^-D-^^n tf^y v-H (a Me G 1 c) 

2 0 
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%<®m&)tzmMt2># n-> ( N a G L T l ) *mfel>tc (GeneBankX 
Z^LvIsb >t>A'-:AB 0 8 9 8 0 2 )„Ii$tlfeN a G L T 1 c 
DNA«2, 17 3m.m-ttfr<bteQ (MB3*J#-S| 1 K ^(DmmM®. (1 1 
1 - 1 5 6 2 S@)l:«4 8 4i©75 7 m3lg^£>&£^ >A°^M(@5 
5 ^J#-^2) (fglEIA). N 

a G L T 1 }i 1 1 JEimnmMvm? C t^tiJIISn^: 

(«1BB). 

(y-if >>^P >y hfeRtf RT- P CRCk^NaGLTl ®^^^^tr 

10 

X h U >i?x> bfegkftT [ 5 0 %®$;|/A7$ h\ 5 X S S P E ( 1 
XSSPE©|Ifi£: 0. 15M NaCl, lOmM NaH 2 P0 4 , 
R^lmM EDTA; pH7. 4), 5 Xr>/\;i/ hijg, 0. 2 % <D 
SDS&^l OMg/mL0-'>>«ff fi*CDDNA, 42"C] fc&H 
15 T [a- 32 P] dCTP (Amersham ftl) 7? N aGLT lCcDNA 
£ Prime-a-Gene Labeling System (Promega ^fflViTjg 
5 y h#H$*> 6 RNeasy mini RNA extraction ki t (QIAGEN %tM.) 
£fflV>T£RNA£&£BL, 5 7*D7 bbfct'f D>I (Hybond N+ 
membrane : Amersham S:^) tA'f ^>J^X$tfc. /W^U^-fif — 
20 ->a >£fr o fc^, 2XSSC (1XSSC £>i£&/& : 0 . 1 5 M N a 
CK 1 5mM ^X>|gthU>)A, pH7. 0) / 0 . 1 % CD S D 
ST1 0^F4SlT7*ny h^>7"l/>§2l»l, ££fc0. 5X 
SSC/0. 1 % S D S 7? 3 0 ftm4 2 12 7: 1 S^^bfeo ift^Lfc:/ 

25 $nfc/t>h 4 $^^-i;>^7'I/-hiJ-^T?i*t^fci, Image 
Analyze II (f±7-f J^tl) TW^MSl^rffofc (BlO-imaging 

2 1 
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Analyzer BAS-2000II ^X5rA, f±fl7^Mft^t). ttl^tl 
O/OFtfiSt^MMft Image Analyze 1 1 ±T^{fi^*^ V 
tco ^<Df£M. N a GLT 1 mRNAIt Wm<D ^Sf^StfitStSM'^ 

*\z, rt-p cR&xm^ztift. 7vv&m.n >bm. m. 
rau /jnm> mm. wmv&nu, wmommm RNeasy mini kit 

(QIAGEN tl) Sffl^Tl/igOiRNA&llfct, Superscript II 
reverse transcriptase (>T > If hn >*fcfi) ^TiS»<g^Rl&* 
fTofe 0 S/&i&lT^$l#RN A£ RNase H (-f > tf h D V x T 
#fi?Lfc„ #^tlfcl*iDNA^iitbT, NaGLTl, SGL 
Tl, SGLT2RtfGAPDHfc#ft»&^7- (TfB<D^2R 
tfBJI*©fiW^l 3-2 0#jR) <h Taq DNA polymerase (Takara 
fcffifflL, 9 5tt3z>ra»*tt$t&«, J^T01r<^;^3 
5 ®£& D ilUJtfiStfc. 9 4*0 T 1 5 8 <C 

-PCRliSl. 5%07^D-xmT^ilfci, X^i^^A 
ffF»T?t>4ftlUIS#^±CD58ig*«Sgje)&nfc (fg2EIB)o 
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(S2) 





itfi^GenBank 7#1zyis3>m^) 




(fig) 






NaGLTI (AB089802) 








Sense 5' 


- TGGGACCCACATTTCCAGAC - 3' 




(279-298) 


1 o 


Antisense 5' 


- TCTGAGGCGGCTTCAAAGGATC - 


3* 


(736-757) 


14 




rSGLTI (D16101) 








Sense 5' 


- ATGGACAGTAGCACCTTGAGCC - 


3' 


(170-191) 


15 


Antisense 5' 


- TAGCCCCAGAGAAGATGTCTGC - 


3' 


(647-668) 


16 




rSGLT2 (U 29881) 








Sense 5' 


- CATTGTCTCAGGCTGGCACTGG - 


3' 


(851-872) 


17 


Antisense 5' 


- GGACACTGCCACAATGAACACC - 


3' 


(1289-1310) 


18 




rGAPDH (M17701) 








Sense 5* 


- CCTTCATTGACCTCAACTAC - 3' 




(131-150) 


19 


Antisense 5' 


- GGAAGGCCATGCCAGTGAGC - 3' 




(705-724) 


20 


Wistar MMfe? y h ( 7 Mffii) 




1) 



&^xihwtz/}s?L$:ffltfz, 0 m^T^(D/bJi£ d # u x-^-uymmm?- 

(PB-50, Becton Dickinson *fc«) £JfAU lOmlflOy 
U >^*«^T51lDJBEteai63!K^J:3 CA)^ (1 3 OmMONaC 1 , 
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5mM(DKC 1, lmM<0NaH 2 PO 41 1 m M CD V # * 5> ^> A > 
lmMoat^jPi/t^^, 2mMC»lthU!?A, 5. 5mM 
D-glucose, 1 OmMCOHEPES, pH7. 4) 1 0 m 1 ^ffr^l 
^1"^o ^^^fC^jfc^^^V^t^^Mbfe^, (lmg/ml 
5 <D collagenage ( type I, Sigma > lmg/m 1 O^^iiJi^ 
5> (BSA) (Sigma ftgi)> 1 0 mM <D nir p )VWt U # X Z V* H 
n>7°lx^^x(^>tfhD^x>aS)#^A^) 1 OmlTlSU 

io mzntcwwK* i o o %o 2 ^ffl ^xmmitvM^ bwl* 

15 ±fr#P, ^Sl^f. iK^li^f, $lSCl*l»Jill^W) <£^^#:«2 
0*0, ■'tomoftffiU 8 mm£ 1 it IT, n-etico > 
:/;i/y^£ RNeasy RNA mini kit (QIAGEN V=> T£ R N A *m ttS 

bfeo # £> tlfz±R N A tTIBcDS 3 <D ~? -i — ir y V (IH^J#-^ 2 
1-2 9 ) ^ffll>TRT-PCR$|fofc (^ 3 IH)o N a G 

20 LT1 mRNA«ffeC0S GLTi|Wl^^fi:ft^i|fflWS:^i£feitm$fflW 
Xi^%^-r^>^ t^0je>^(C^ofe (130), 
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iti£^(GenBank7£-feyv3>M) 

NaGLTI (AB089802) 

forward primer 5- CCGGTGTCTCATTTGGTGTT€3T (526-547) 

reverse primer 5- ACCCAAGGCGAAACTGAAG-JG (618-638) 

TaqMan probe 5- ACAAAGGAGCCCCACATATTCAGGG-6TT (589-616) 

rSGLTI (D16101) 

forward primer 5- CGAGGAGGACCCTAAAGATAGJD'A (1912-1934) 

reverse primer 5- GAACAGGTCATATGCCTTCCTGA (1977-1999) 
TaqMan probe 5- TGAAATAGATGCAGAAGCCCCCCAGA3k'GG (1936-1964) 

rSGLT2 (U29881) 

forward primer 5- AAAATACQQSAGGAAGGAACTQ' (2117-2138) 

reverse primer 5- GACAAATTGGCCACCATCT-q3G (2193-2213) 

TaqMan probe 5- CCAGTCCATTTGATTGGTTGTCACTT€3CC (2163-2191) 



(NaGLTI mRN A^UUKDfemWBffi) 
Wistar h (7«) ©f|SMRNA§I^l (^*£ 

2#M), 1 *iDNA§i!i:lT, NaGLTI, SGLT 

1 , SGLT2S^GAPDH[:#^^<7-Rt)tT a qMa n 
^ (^3#flg) t Universal master mix (Applied Biosystems 
ttfil) £&/BL, ABI PRISM 7700 Sequence Detection System &fflV*T 
NaGLTI, SGLT1, SGLT2WGAPDH mRNAlii 

LfcP C R^ftS; pGEM-T Easy vector (Promega tS) fC^AL, *fl§ 

n (d h — 5 a) mm^mLfcxmrn^-mL Bmm 



21 
22 
23 

24 
25 
26 

27 
28 
29 
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MlOgONaCl, pH7. 2) NaGLTl, S 

GLT1, SGLT2R^GAPDH*n^n©iifiil!i (^2<D^^ 
-TT— fe^y hT?«HlUfcPCR»rtf-) S3-HlT^«^775h'DN 

*«H?n©W*UV 1 2 0 O^^^^fh (litl) TW£U HE 
ftHlflEO^MHfltfi^tLTttfflbfc. PRISM 7700 B 

u r;i^-r ap c R#s«rtfc*tt*i»aiRNA*©*tiEK:ffi^ 

fee *©«S*, NaGLTl mRNA^SKl ff&R K.tfSt«© V>T 

tUC&^Tfc, iOSGLTtlkKlTililtSri^^tlfc (US 
4H)„ 

(NaGLTl 

•OV>TiI^5&«>-f>fcf h D^fijcN a GL T 1 R N A £0P«$ffl j§& 

Lfe^^^ (a -*^;p-D tf ^7 5> F (a Me G 1 c : ft» 
Jglfttt^n-*), tf^h-X, 7j^h-X, t>- 

lilTH^fc^^, aMeGl c SX D &&<D , |^ *f fit i L T |W1 
NaGLTl ©HlSSji)S^3-^tSSit^^5^| : ^ 0 fe o 
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(NaGLTU^tfcaMeGl c 
NaGLTl c RNA&A«eifiRtX*ttASP*IBIJft© [U- 14 C] 
-a-^fjP-D-^j^tf^yyH CoMeG 1 c), D- [1 -»« 
C] #9* I*-*, D _ [U _ 1 4 C] ^ >y _ x D _ Cu _i4 C] 

^I^h-X, [1, 2-»H] D- [l 

- 3 H] ?>-h-iK CU- 14 C] XirD-x©«Da*»tt*««L 
fee 9 BmMONaC 1 , 2mM0KCl, 1. SmMOCa 

C 1 2 , 1 mMOM gCl 2 , 5mM0HE PE S (pH7. 4) jj^^ 

NaC10igg$9. 6 ~ 9 6 mM <D ffl (cglSt L , 96mM 

fc (mem, m m)o 

Jfcfc, N aGLTl«£W*IBI6fcffl^T, aMeGl cJfcD&^O 
i*ft#ttfc-3^Ti^tt« 4 Kmif4 3. 7 1 + 0. 0 9mM^ 
Ufe (I6@A), *&, NaGLTl^lfcaMeGl c^Di^^fc 
Mt^lMNaMt>ll0f|(^^ ttl/fCo r 
NaGLTlCaMeG 1 c ffi D & * -5 fflJSft N a + <Dj^#« % 

a + 0^^^O~9 6mMt;T*fcSii-ft W Ufc. ^ > tf hn^rN 
a GL T 1 RN A££Abfc«jfeT««llII&fl>N a « M 

eGl effit) rNaGLTlCDaMeG 1 c|x 

ha, geoo ±0, ^^ovmaxi (m±mmmm). Kmm*W 
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i^ttt^nftll. 06, .1. OOT^D, «MeGlciNa + i: 
$e>fc, NaGLT lK3ERI«|Bft«^r« [ 14 C] || tt MeGl 



eGlc, D-^;i/3-7, 2 -rt* ->^3-XR»7D U S?>|J 
7.. h-XM?>/-xUN aGLTl^LfcaMeGlc 

($tNaGLTlfi#CD^fi) 

NaGLTicy^ySEJiJSSi:, C*»«CD^y^ H ( H 2 N — 
LPLDRKQEKS INSEGQ-COOH) (SH^1J#^ 3 0)£N* 

I1*#^D7K77^ - (HPCL) fc«fcS#*f©»*, 
(keyhole limpet hemocyanin (Calbiochem-Behring it®)) £ ffl c 

3 >^n.^~ MS Freund ^£XS?a./\*> h (DifcottStt) Srffl^Ti^ 

-ai7F; g >t^ 9 fc, ittts^afe^m (2 kg) ©Hfr^^ifiL^ 

0. 2mg/lO|[j^T2jSMHiTMlfc, #&-gEH#£ 
&iLU EL I S A&fccfc D£n!ftM<Z)fl?#T *ff ofc. Mtmm\Zftftfc&i 
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20 



«A/yDyM;J:§NaGLTl <2^ftfi?#r) 
/ OH^;Hf^-;U*#TWistar*att9y h (220-23 Og) 

X, 5mMOhU7/Ii(pH7. 5), 2 m<Z>X^ U>^T == >E3 
( E D T A ) , 0. ImM 7-y^7x-;^^;|/7 t-JKP 
MSF)) T^mXtm 1 5#|Mj©3 0 0 0 gTO»^|* 
frofco ±m*WLVftV, ^&(I3 0#IW©2 4 5 0 0 gt©l^l 

©«««^-a-^«f*^Eari&tt(BiochiMBiophys Acta 773. 1 13-124, 
1984) fcfie^|BJWm«bft:. If>yM4SDS*>^/b7r-' 
(2%(DSDS, 125mM0h'J7, 2 0 % tf)]s± a - )V) \Z*tmfc 
l/#U7^J^75 H«ft*»(Nature 227, 680-685, 1970) £fr o fc. 
15 ^HPfcT-a-fcfct, RainbowTM colored protein molecular weight 
markers [myosin (220,000), phosphorylase beta (97, 400), BSA 
(66,000), ovalbumin (46,000), carbonic anhydrase (30,000), trypsin 
inhibitor (21, 500), lysozyme (14,300)] (Amersham *fc®t) *mmi>tc 0 
PVDFI (ImmobironP, 5 U # 7 ft ill ) \Z?>n$m.*h 
?>X7t-'&, TB S - T (Tris buffered saline; 2 OmM©T r i 
s/HC 1 ( p H 7 . 5), 1 3 7mM©NaC 1, 0. 1 % 05 Tween 20) 
TU >*Lfc 0 Jfcfc 5%0BSAMTB S-TTM2^17*D^ 
>^Lfc^, 5%BSA^TBS-TTfUbfcir[M (1:200 
0) £4V, -m.Km^i±. ^0iTBS-T?15^, 3IhIJ^§^^ 
Ifc. ^bTECLf^^» y h (Amersham&M) ^i^TXS7^ 



2 9 
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(N a GLT 1 2 9 3 *H Jfe <fc S 7 

(0. ImM, 37kBq/ml) £ £ \z 1 
5ftm, 3 7TCT-f> + i ^-^ 3 >bfcHEK 2 9 3 i&fflJJ&lCO V>T> 
^i'^- 0. 8/ig/H7xM XftrNaGLTl c 

DNA (MOTJ^A, 0. 8|ig/^i^) CD h^>X^^^-> 3 
&2B*te, tt&**Mfffcfrofc. leg (A) fcjRT. 

7Att3-3©M^6#6nfc¥^dl±S. E. M. ^^To *P<0. 
0 5i^5tli, ^^^-T?h7>^7i^hb&HEK 2 9 3 iJgi: 
^ttCi^oT^fc (Student's unpaired t-test) c 

rNaGLTl cDNA (0. 8tfg/7iJH Th5>X 
7x^MfcHEK 2 9 3 «HBS{CJ;§ [ 1 4 C ] b -X 

-f >^a^-5/ 3 >It^ t f 1 , #ttX&(0. 1-2 OmM) fc^T, 

9 3»i^T*jesnfc*&**ftJ|Lg|v»fc. g 9H (B ) 

iZ^Tc M&&m\Z, m Y) Eadie-Hofstee plot #sJW > 

MS, 3O0^)i(D^^fit±s. E . M. S3^W-±OK n |tR 

1 0 0mMOT>r h— 1 OmMOHEPES (pH 7 . 5) 
t:MlfcJ|/Mfe (2 0w 1) 1 0 0 mM®7>- h-;v> 20 0 

3 0 
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mMONaC 1 : • XttKC 1 (^Xl : Oh 4mM<D [» 

4 C] yjU^7 h-XR^l OmMCHEPES (pH7. 5) fc^rfrS 
ffig^ifc (20M) fctfcfc, 2 5tTO^^^>Lf C( « 

nog (a) iZTjkto ^n^nomu. 3®(Dm%imm<D¥-i% 
m±s. e. m. sit. 5K©7^ hfrzmmhfcmTm 

NaC 1 <Dft&TlZ$5\,*T, &mmm (0. 1~2 OmM) (D^y^-a. 
^-^>iW^15m 2 5 < CT^tffb, NaCl£KClT 

mmTzm&vm&frmzm^m^rc. mm*, mi oh cb> ic^t. 

Mik&m\t, mX)&fr<D Eadie-Hofstee plot . #JiW > MS, 3 

m '--^ w max 

(rNaGLTn?h7^7inifcHEK 2 9 3 /SfflJI&X tt WMJ 
Tp**l/hftfc,k* [ 14 c] y)V>7 h-*©tt&*fc#-r 5, tftSHHft:? 

(30 mM) Tf*57DiJJ?> (5 0 m M) Xtt7Ul/f> 

(50#M) OHfn^©#fiETR^##ftTT, rNaGLTlTh 
7>X7x^hlfcHEK 2 9 3i)|ia§[i4 C]7j ^ h _ x(0i 

ImM, 37kBq/ml) 15^1, 3 7 "C L , 

^7^-lrh7>7,7z7MfcHEK2 9 3 jffljfe T8!!l^ $ tl&lRfc 
***atL9lV»fc. (3 OmM) Tab * 7 D U 5? > ( 5 0 u M) 

xli7D1/ ?> (50m m) o^*rnj&io^&TRaf*#aETT» 1 o 

0mM©V>- h-^&tfi OmMOHEPES (pH7. 5) 

(2 0/i 1 ) ft, [i« C ] 7** (**Wt2mM, 
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7 4 k b q/m i ) istsmnm&m (2o#n ttfec, 1 5#w, 

2 5t^> + a^->> 3 >l ) NaC 1 SKC 1 TlitSi^O® 
ai*.aSHL5Uifc. Na + 0^i(t N aC 1 SIftn U >t?i 

5 ^tl^nottt, 3 Ql<Z>flftJ!g|fc'<Z)¥igft± S . E. M. *p 
<0. 0 5i^5«tt, n > h D-jpOtittf fcg^^xVifc 
(Fisher's t-test)o 

<*4) 





rNaGLTI 3§St HEK293 


















pmol/mg protein/min % 


of control 


pmol/mg protein/sec % of control 


2.92 ± 0.04 


100 


49.5 ± 3.6 


100 




0.16 ± 0.20* 


5 


-0.2 ± 1.3* 


0 


— x 


0.22 ± 0.06* 


8 


5.4 ± 2.1* 


1 1 


•MeGIc 


1.24 ± 0.13* 


42 


23.8 ± 2.1* 


48 




2.88 ± 0.23 


99 


35.2 ± 3.3 


71 


3-0 MG 


2.60 ± 0.15 


89 


47.1 ± 4.5 


95 


2-DG 


2.04 ± 0.19* 


70 


16.8 ± 3.7* 


34 




4.20 ± 0.17* 


144 


47.3 ± 6.0 


96 


2,5-AM 


1.16 ± 0.16* 


40 


38.6 ± 2.6 


78 




0.34 ± 0.1 1* 


12 


3.2 ± 0.8* 


6 




0.97 ± 0.09* 


33 


35.8 ± 3.5 


72 
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^ jg © & m & m t & s o 

Mfc, ^^?^©jie^©^fe#:±-e©^:iii!j^$f^$gt" § c i 
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i t © n i 

5 t^DNA. 

2 . 1 IBiCDNA^T, h U >^x> h^^frTTA^f^'J ^ 

3. i^T©(a)X«(b)©^U^y^H^rr- Ft§DNA ; 
10 (a)ffi#|£©E#l## 2 l:S$tl§7$;iffi5iJ^^§^ij^^ H 

(b) )mmm(Dmmm^r2 iz^-^n^r ^ /mm^nza^x. i^b< 

© 75;tm, tig l < $ tife y ^ y neat ^ s. ft 
20 ^^u^y^Ho 
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8. mftifi, : ey#v-±)i>$ifo7?2i>z>z.zi$:wwLt'fz>mj&m7m 
i o. m^tm i — 3 <n^Tftfrmffi<DDNA&mwm.i$iMffi.izm>A'? 

12. »tofeJft|Hjft*t, b M&iS»JK©»K(E«HBia«cHEK2 9 3 

1 3. i»2fcjiu o~i 2 <D^?tifrmm<Dj]fe\z& vmmznfzct 
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&tk®M*&i*ls, Itf^khift, rt^ttR^^**: 
1 9 • m?fcm 1 — 3 O^fn^lHf ODNAOfe <£fclO^_k£ 

frz b-x b7>7.#~-?mmwrmmmo 
21. mf£m\z3snz>mjftmimm<Dm.fc* 

3 6 
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2 6. »tt&Ntjiii«K:. i ~ 3 cd ^rn^iEm© D N A 

Wi&m 1 fB«fe©DNA^SI2^J©T>^-fe>^mcD^:^X«-^^» f #f 
2 9. l#iiis§^ t MfMt*§e:t$#||iti ) s^^2 
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-110 A^G\ATCTTCTCOrTAGAAAGAACTCQGQCTCflGAGCr«XAGGGACQCT -61 

MEFRGSGATAVEQHLLQSBT 

i'faKNGLQATSSDQVGRTLRM 
121 p^^^^^^^^^^^^^^^TCQGAATGQGAGTGAGCECTQCTGIGCTG 180 

r ±l VV LN AA FL GM GV S A AV I, 
181 ^OGTCAAOCGGAACATC AGCAGCCTTTCEGAA 240 

faPTFPDLARNVNRNI SSLSE 

241 ATCOTCBTGGGrcGAffiaCTCGGCTACCPGGGCGGCPCrOTQGOTGGroGSGffGClTlTC 3 00 
J.FVGRAL GY LG GS V V G G V L P 

301 ^KaTOAATCMOTTCmCrraTOGGGCroTCOCACCTGCnACTOCBGCCGQPCTT 3 60 
" N H FL LL G L SH L L T A AG T 

361 TACCTCACTOTlTTCTGraAAACAGCTGCCrraCrGACrGCOlTCATGPCrATT&CCGST 420 
XLTPFCKTAALLTAMMS I T G 

421 GTCTCATlTGGTCCTCTGGATACAGCTGGGAATGraCTCATCTTGGAOCraTCGGGGGAC 480 
VSFGVLDTGGNVL I L D L W G n 

481 ^^^^^^^^^^^^^TOCAC!rTCAGTOTCGCC3roGGTCGCTOOCTGGCT 540 
KGA PH IQ A L H F SF AL G A FL A 

541 ^^^^^^^^^^OSTOGGGTACCACAGCATCTGCTCAGAACCACACAGAGCCT 60Q 

Fljfa AK LA W G TT AS AO NH T E P 
601 CMOTAGAC03aTa«Cr TC MO=GA TC ^ 6 60 

RSAL NRSFEAASDSVLA 
661 ^ ^^ TC ^^ CT CTQrQGQCOTACGCTraCATIGGAACCTATOTTCBiGTA 720 

VFD DMNL LWAY AS IG TY VLV 
721 C1TTCIGTC OTOCIGCTTCCTOCATTClTTOAAARGAQGICAAiVSCAGA 780 

L SV FL FA PF FK KR SK OK K q A 
781 ^TCGAAGQGCTAAATACC&CaGGGCOS TCCTATGCCTOCTCCTC 840 

ASAQGARRAKYHRALLCLLF 
841 ^^^^^^^^^^^^^OSGAGGTGACCTACGGCTCTiaGGlSVTOCPCCTrC 900 

U F F FF YVGABV TY GS YV FS P 

901 ^^^CC^O^Tr^aTCaAG^AGOGAG^AGCTGGCTTCAACT^ATCrTCTCG 960 

AA1HVGMEBSBAAGLNSTPW 
961 ^^^^^^^^^^^^^^GCCATCOTCTTC^AAOSCTCPiaaVGCCTGGG 102 0 

1021 * re ^^ TO ^^ TC ^^ M ^^^^WroffiCTCATCTOTOOTTCTOOTCCraTTT 108 0 

1081 Q^^^^^^^^^^^^^^^^^^^^roGAGCCTCAAT^CTGCC 1140 
UKSPLCLWIASSVYGASMA& 

1141 A03TOTC03AG03GCATCT03TOG&raGAGCAGTACAOC ACCTTOACroGGAAATOCGCT 1200 
x-FP SG IS WI EQ YT TL TG KS A 

1201 G0GTOCaTPCT<BlTroTGCTQC0CTCQGAClEAATGGO3ACTCCTGCATraTCTGGRAT^ 1260 

a r i LV GA AL GL MA TPAL SGI 
1261 C ra «<*GAaCTATO=CSATCTGC^^ 1 32 0 

1321 ^^^^^^^OCCr OT (; TC i^A A Gr^OC A CCT ra 03TC TC L^G A LG 1380 
^ITVL FPVMYKVA TLPL D R PC 

1381 ^ M ^^^^^ TC ^^GTCaOGCKCAGAAAATATiaCTTTCTAGCTCTAGC^aaATC 1440 
U H. K SI NS EGQR IL LS SS R L T 

1441 ^^ CT ^®^^^^ roAAMCTCT G A AAGC^ CT < £ GCGC OTCTCT QC G 150 0 

fj? ™ tt ^ M ^ OT »TG OT TrTCOGOTGGTTAAAATOAAGAATGGGACAOTCrCrA 1560 
1561 ATAAAAAlftCAATAGAAATGCCrOTATATAAOCCATAGCTCAGGrCPCT AA^AACTCTC iSo 

1681 C<aGGTCTCCTGAG&OC02OTACAClGaCCTCAITGAAGTPATCrCpSSoCATfflOTC 

TMGAMaAAAGmTTTCmMATMAATCCAOSACTTGCAG^ATSTCSSSSc J^O 
1801 TCTGAGACaTCAAroaaACTBOCAGacCWCTTCATTTOCATGAAGTCAGS^ t^n 

2041 1 iSSSSIISSSSS^SS-™-"*^^^^^"^ 2 *° 
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SEQUENCE LISTING 
<110> JAPAN SCIENCE AND TECHNOLOGY AGENCY 

<120> Glucose and/or fructose transporter ' NaGLTl' and gene thereof 

<130> YG2003-52PCT 

<140> 
<141> 

<150> JP P2002-363014 
<151> 2002-12-13 

<160> 30 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 2173 
<212> DNA 

<213> Rattus norvegicus 

<220> 
<221> CDS 

<222> (111).. (1562) 
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<400> 1 

aaagaatctt ctggttagaa agaactgggg ctcagagctc cagggaccct ggcaaaaagc 60 

tggacctcac caaaaaccct ttgtctggag ccaccaagct ggggtcggaa atg gag 116 

Met Glu 
1 

ttc cgt ggg tec ggg gec act get gtt gag cag cac etc etc cag tec 164 
Phe Arg Gly Ser Gly Ala Thr Ala Val Glu Gin His Leu Leu Gin Ser 
5 10 15 

gag ace cca ggg aag aat ggg ctg cag gee aca teg agt gac caa gtg 212 
Glu Thr Pro Gly Lys Asn Gly Leu Gin Ala Thr Ser Ser Asp Gin Val 
20 25 30 

gga aga aca ctg cgc tgg ttc ace act gtg gtt ctg aat get get ttc 260 
Gly Arg Thr Leu Arg Trp Phe Thr Thr Val Val Leu Asn Ala Ala Phe 
35 40 45 50 

ctg gga atg gga gtg age get get gtg ctg gga ccc aca ttt cca gac 308 
Leu Gly Met Gly Val Ser Ala Ala Val Leu Gly Pro Thr Phe Pro Asp 
55 60 65 

ctg gee aga aac gtg aac egg aac ate age age ctt tec gaa ate ttc 356 
Leu Ala Arg Asn Val Asn Arg Asn He Ser Ser Leu Ser Glu He Phe 
70 75 80 
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gtg ggc cga gcc etc ggc tac ctg ggc ggc tct gtg gtt ggt ggg gtg 
Val Gly Arg Ala Leu Gly Tyr Leu Gly Gly Ser Val Val Gly Gly Val 
85 90 95 



404 



ctt ttc gac tgc atg aat cat ttt eta ctt ttg ggg ctg tec cac ctg 
Leu Phe Asp Cys Met Asn His Phe Leu Leu Leu Gly Leu Ser His Leu 
100 105 no 



452 



ctt act gcg gcc ggt ctt tac etc act cct ttc tgt aaa aca get gcc 500 
Leu Thr Ala Ala Gly Leu Tyr Leu Thr Pro Phe Cys Lys Thr Ala Ala 
115 120 125 130 

tta ctg act gcc atg atg tct att ace ggt gtc tea ttt ggt gtt ctg 548 
Leu Leu Thr Ala Met Met Ser He Thr Gly Val Ser Phe Gly Val Leu 
I 35 140 145 



gat aca ggt ggg aat gtc etc ate ttg gac ctt tgg ggg gac aaa gga 
Asp Thr Gly Gly Asn Val Leu He Leu Asp Leu Trp Gly Asp Lys Gly 
150 155 i6o 



596 



gcc cca cat att cag gcc ttg cac ttc agt ttc gcc ttg ggt gcc ttc 
Ala Pro His He Gin Ala Leu His Phe Ser Phe Ala Leu Gly Ala Phe 

165 170 175 



644 



ctg get ccc ctg ctg get aaa ttg gcc tgg ggt acc aca gca tct get 
Leu Ala Pro Leu Leu Ala Lys Leu Ala Trp Gly Thr Thr Ala Ser Ala 
180 185 i9o 



692 
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cag aac cac aca gag cct cag tta gac cgt tea gec ttg aac cga tec 740 
Gin Asn His Thr Glu Pro Gin Leu Asp Arg Ser Ala Leu Asn Arg Ser 
195 200 205 210 

ttt gaa gee gee tea gac tct gtg ttg gcg gta cct gac gac atg aat 788 
Phe Glu Ala Ala Ser Asp Ser Val Leu Ala Val Pro Asp Asp Met Asn 
215 220 225 

ctt ctg tgg gcg tac. get tec att gga acc tat gtt eta gta ctt tct 836 
Leu Leu Trp Ala Tyr Ala Ser He Gly Thr Tyr Val Leu Val Leu Ser 
230 235 240 

gtc ttc ctg ttt get cca ttc ttt aaa aag agg tea aag cag aaa aaa 884 
Val Phe Leu Phe Ala Pro Phe Phe Lys Lys Arg Ser Lys Gin Lys Lys 
245 250 255 

tec gca gcg tct get cag gga get cga agg get aaa tac cac agg gec 932 
Ser Ala Ala Ser Ala Gin Gly Ala Arg Arg Ala Lys Tyr His Arg Ala 
260 265 270 

ctg eta tgc etc etc ttc etc ttc ttc ttc ttc tac gtg gga gcg gag 980 
Leu Leu Cys Leu Leu Phe Leu Phe Phe Phe Phe Tyr Val Gly Ala Glu 
275 280 285 290 



gtg acc tac ggc tct tac gta ttc tec ttc gec acc acc cac gtt ggc 1028 
Val Thr Tyr Gly Ser Tyr Val Phe Ser Phe Ala Thr Thr His Val Gly 
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295 



300 



305 



atg gaa gag age gag gca get ggc ttg aac tec ate ttc tgg ggg ace 
Met Glu Glu Ser Glu Ala Ala Gly Leu Asn Ser He Phe Trp Gly Thr 
310 315 320 



1076 



ttc gca gee tgc agg ggc ctg gee ale ttc ttc gca acg etc tta cag 
Phe Ala Ala Cys Arg Gly Leu Ala He Phe Phe Ala Thr Leu Leu Gin 
325 330 335 



1124 



cct ggg acc atg atg gtg ttg tgt aac att ggc age ctg gec tea tct 
Pro Gly Thr Met Met Val Leu Cys Asn He Gly Ser Leu Ala Ser Ser 
340 345 350 



1172 



ttc ttt ctg gtg ctt ttt gac aag age cct ctt tgc etc tgg ate gcg 
Phe Phe Leu Val Leu Phe Asp Lys Ser Pro Leu Cys Leu Trp He Ala 
355 360 365 370 



1220 



tct tct gtg tat gga gec tea atg get gec acg ttt ccc age ggc ate 
Ser Ser Val Tyr Gly Ala Ser Met Ala Ala Thr Phe Pro Ser Gly He 
375 380 385 



1268 



tec tgg att gag cag tac acc acc tta act ggg aaa tec get gcg ttc 
Ser Trp He Glu Gin Tyr Thr Thr Leu Thr Gly Lys Ser Ala Ala Phe 
390 395 400 



1316 



att ctg gtt ggt get gec ctg gga eta atg gcg act cct gca tta tct 



1364 
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He Leu Val Gly Ala Ala Leu Gly Leu Met Ala Thr Pro Ala Leu Ser 
405 410 415 

gga att ctt cag gga cac tat ccc gat ctg cca gta att ctg tac atg 1412 
Gly He Leu Gin Gly His Tyr Pro Asp Leu Pro Val He Leu Tyr Met 
420 425 430 

tgt ctg ggc tea gca gta tta aca act gtg tta ttc cct gtg atg tat 1460 
Cys Leu Gly Ser Ala Val Leu Thr Thr Val Leu Phe Pro Val Met Tyr 
435 440 445 4 50 

aaa gta gec acc tta cct ctg gat cga aag cag gaa aaa age ate aac 1508 
Lys Val Ala Thr Leu Pro Leu Asp Arg Lys Gin Glu Lys Ser He Asn 
455 4 60 465 

agt gag ggc cag aaa ata tta ctt tct age tct agg eta ate aag gaa 1556 
Ser Glu Gly Gin Lys He Leu Leu Ser Ser Ser Arg Leu He Lys Glu 
470 475 480 

get aaa tgaaagagga aggggaaagg tgtgaaagca cgtgcgcgcg tgtgtgcgca 1612 
Ala Lys 



tgcacgcgca cgcgtaatgg ttttgcggtg gttaaaatga agaatgggac attctctaat 1672 
aaaaatacaa tagaaatgee tttatataac ccatagctga ggtctctaag caactctcct 1732 
gaaatattct geagecaggg tcttctccag ctgacaggga gcacgcagtc atgaggcacc 1792 
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aggtctcctg agacccctta cactgccctc attgaagtta tctctcagcc catgattcta 1852 
ggaaagaaaa gtatttctaa aataaaatcc acgacttcca gagatcctgt aagacagctc 1912 
tgagagatca atgtaactgc cagcaccttc ttcatttcca tgaagtgaga cacagaacag 1972 
aaatagtttt aaacgtatgc tcctggggct ggtgagatgg cttagtggtt aagagcactg 2032 
actgctcttc caaaggtcct gagttcaaat cccagcaacc acatggtggc tcacaactat 2092 
ctgtaatgag atctgatgcc ttcttctggt gtgtctgaag acagcgacag tgtactcata 2152 
tacatcaaat aaataatatt t 2173 



<210> 2 
<211> 484 
<212> PRT 

<213> Rattus norvegicus 
<400> 2 

Met Glu Phe Arg Gly Ser Gly Ala Thr Ala Val Glu Gin His Leu Leu 
1 5 10 15 

Gin Ser Glu Thr Pro Gly Lys Asn Gly Leu Gin Ala Thr Ser Ser Asp 
20 25 30 
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Gin Val Gly Arg Thr Leu Arg Trp Phe Thr Thr Val Val Leu Asn Ala 
35 40 45 

Ala Phe Leu Gly Met Gly Val Ser Ala Ala Val Leu Gly Pro Thr Phe 
50 55 60 

Pro Asp Leu Ala Arg Asn Val Asn Arg Asn He Ser Ser Leu Ser Glu 
65 ™ 75 80 

He Phe Val Gly Arg Ala Leu Gly Tyr Leu Gly Gly Ser Val Val Gly 
85 90 95 

Gly Val Leu Phe Asp Cys Met Asn His Phe Leu Leu Leu Gly Leu Ser 
100 105 no 

His Leu Leu Thr Ala Ala Gly Leu Tyr Leu Thr Pro Phe Cys Lys Thr 
115 120 125 

Ala Ala Leu Leu Thr Ala Met Met Ser He Thr Gly Val Ser Phe Gly 
130 135 no 

Val Leu Asp Thr Gly Gly Asn Val Leu He Leu Asp Leu Trp Gly Asp 
145 150 155 160 



Lys Gly Ala Pro His He Gin Ala Leu His Phe Ser Phe Ala Leu Gly 
165 170 175 
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Ala Phe Leu Ala Pro Leu Leu Ala Lys Leu Ala Trp Gly Thr Thr Ala 
180 185 190 

Ser Ala Gin Asn His Thr Glu Pro Gin Leu Asp Arg Ser Ala Leu Asn 
195 200 205 

Arg Ser Phe Glu Ala Ala Ser Asp Ser Val Leu Ala Val Pro Asp Asp 
210 215 220 

Met Asn Leu Leu Trp Ala Tyr Ala Ser He Gly Thr Tyr Val Leu Val 
225 230 235 240 

Leu Ser Val Phe Leu Phe Ala Pro Phe Phe Lys Lys Arg Ser Lys Gin 
24 5 250 255 

Lys Lys Ser Ala Ala Ser Ala Gin Gly Ala Arg Arg Ala Lys Tyr His 
260 265 270 

Arg Ala Leu Leu Cys Leu Leu Phe Leu Phe Phe Phe Phe Tyr Val Gly 
275 280 285 

Ala Glu Val Thr Tyr Gly Ser Tyr Val Phe Ser Phe Ala Thr Thr His 
290 295 300 



Val Gly Met Glu Glu Ser Glu Ala Ala Gly Leu Asn Ser He Phe Trp 
305 no 315 320 
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Gly Thr Phe Ala Ala Cys Arg Gly Leu Ala He Phe Phe Ala Thr Leu 
325 330 335 

Leu Gin Pro Gly Thr Met Met Val Leu Cys Asn He Gly Ser Leu Ala 
340 345 350 

Ser Ser Phe Phe Leu Val Leu Phe Asp Lys Ser Pro Leu Cys Leu Trp 
355 360 365 

He Ala Ser Ser Val Tyr Gly Ala Ser Met Ala Ala Thr Phe Pro Ser 
370 375 380 

Gly He Ser Trp He Glu Gin Tyr Thr Thr Leu Thr Gly Lys Ser Ala 
385 390 395 400 

Ala Phe He Leu Val Gly Ala Ala Leu Gly Leu Met Ala Thr Pro Ala 
405 410 415 

Leu Ser Gly He Leu Gin Gly His Tyr Pro Asp Leu Pro Val He Leu 
420 425 430 

Tyr Met Cys Leu Gly Ser Ala Val Leu Thr Thr Val Leu Phe Pro Val 
435 440 445 

Met Tyr Lys Val Ala Thr Leu Pro Leu Asp Arg Lys Gin Glu Lys Ser 
450 455 460 
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He Asn Ser Glu Gly Gin Lys He Leu Leu Ser Ser Ser Arg Leu He 
465 470 475 480 



Lys Glu Ala Lys 



<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:T3-l forward 
primer 

<400> 3 

tcggaaatgg agttccgtgg 



<210> 4 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence:T3-2 forward 
primer 

<400> 4 

agctgcctta ctgactgcca tg 

<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence. -T3-3 forward 
primer 

<400> 5 

tacgtattct ccttcgccac c 

<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:T3-4 forward 
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<400> 6 

tgtgtaacat tggcagcctg g 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:T3-5 forward 
primer 

<400> 7 

taacccatag ctgaggtctc 

<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:T7-I reverse 
primer 
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<400> 8 

cagatagttg tgagccacca tgtg 

<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:T7-2 reverse 
primer 

<400> 9 

gagttgctta gagacctcag c 

<210> 10 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:T7-3 reverse 
primer 
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<400> 10 

aggtggtgta ctgctcaatc c 

<210> 11 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:T7-4 reverse 
primer 

<400> 11 

tctgaggcgg cttcaaagga tc 

<210> 12 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:T7-5 reverse 
primer 

<400> 12 
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aaaagcaccc caccaaccac ag 

<210> 13 
<2U> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:NaGLTl sense 
primer 

<400> 13 

tgggacccac atttccagac 

<210> 14 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :NaGLTl 
antisense primer 

<400> 14 

tctgaggcgg cttcaaagga tc 
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<210> 15 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Rat SGLT1 
sense primer 

<400> 15 

atggacagta gcaccttgag cc 

<210> 16 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: :Rat SGLT1 
antisense primer 

<400> 16 

tagccccaga gaagatgtct gc 
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<210> 17 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Rat SGLT2 sense 
primer 

<400> 17 

cattgtctca ggctggcact gg 22 



<210> 18 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerRat SGLT2 
antisense primer 

<400> 18 

ggacactgcc acaatgaaca cc 
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<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Rat GAPDH sense 
primer 

<400> 19 

ccttcattga cctcaactac 2C 

<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Rat GAPDH 
antisense primer 

<400> 20 

ggaaggccat gccagtgagc 20 
<210> 21 
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<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :NaGLTl forward 
primer 

<400> 21 

ccggtgtctc atttggtgtt ct 

<210> 22 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :NaGLTl reverse 
primer 

<400> 22 

acccaaggcg aaactgaagt g 

<210> 23 
<211> 28 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :NaGLTl TaqMan 
probe 

<400> 23 

acaaaggagc cccacatatt caggcctt 

<210> 24 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Rat SGLT1 
forward primer 

<400> 24 

cgaggaggac cctaaagata cca 

<210> 25 
<211> 23 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Rat SGLT1 
reverse primer 

<400> 25 

gaacaggtca tatgccttcc tga 



<210> 26 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Rat SGLT1 
TaqMan probe 

<400> 26 

tgaaatagat gcagaagccc cccagaagg 



<210> 27 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Rat SGLT2 
forward primer 

<400> 27 

aaaatacggc aggaaggaac tg 

<210> 28 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Rat SGLT2 
reverse primer 

<400> 28 

gacaaattgg ccaccatctt g 

<210> 29 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Rat SGLT2 
TaqMan probe 

<400> 29 

ccagtccatt tgattggttg tcacttccc 29 

<210> 30 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :NaGLTl 
C-terminal peptide 

<400> 30 

Leu Pro Leu Asp Arg Lys Gin Glu Lys Ser He Asn Ser Glu Gly Gin 
1 5 10 15 . 
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